General procedures and physical measurements.
All manipulations were performed under a nitrogen atmosphere by standard Schlenk techniques or in an M. Braun Labmaster glove box maintained at or below 1 ppm of O 2 and H 2 O. Glassware was dried at 150 °C overnight. Diethyl ether, pentane and toluene were purified by the Glass Contour solvent purification system. The complexes PhB( t BuIm) 3 Fe IV ≡N (1) (S1) and [Fe(Cp 2 )]BAr F24 (S2) were prepared according to literature procedures. UV-vis spectra were recorded with a CARY 100 Bio UV-visible spectrophotometer. Cyclic voltammograms were recorded with a Bioanalytical Systems CV-50W voltammetric analyzer, a platinum wire counter electrode, a silver wire reference electrode and a platinum disk working electrode. Ferrocene was used as an internal standard. EPR spectra were recorded on a JEOL CW spectrometer JESFA200
equipped with an X-band Gunn diode oscillator bridge, a cylindrical mode cavity, and a helium cryostat. 57 Fe Mößbauer spectra were recorded on a WissEl Mößbauer spectrometer (MRG-500) at 77 K in constant acceleration mode. (1 M, 1 mL) was injected into the flask and the solvents removed in vacuo (Note that control experiments showed that no ammonia was formed when 2 was treated with HCl).
The ammonium chloride was extracted with deionized water (20 mL) and diluted to 25 mL in a volumetric flask. A 1.00 mL aliquot of the solution was used to quantify the ammonium chloride by the indophenol method (S3, S4) . The yields of ammonia are collected in Table S1 . Similar experiments conducted with water in the absence of the reductant gave small yields of ammonia (Table S2) The formation of ammonia was confirmed in a separate experiment: following addition of the cobaltocene/H 2 O solution, the volatiles were vacuum transferred into a frozen solution of HCl in diethyl ether (1 M, 2 mL). The solution was thawed and stirred at room temperature for 30 min. The reaction was then dried in vacuo to yield a colorless solid, which was identified as NH 4 Cl by 1 H NMR spectroscopy (DMSO-d 6 ) (S5).
After treatment of solutions of 2 (6 • 10 -2 M and 3 • 10 -1 M, with naturally abundant 57 Fe) with cobaltocene in a THF / water mixture, the resulting solution reproducibly shows one
Mössbauer quadrupole doublet with an isomer shift of 0.46 (1) Mössbauer parameters were performed with the B3LYP functional (S9). The triple-ζ basis sets with one-set of polarization functions (TZVP) (S10) were used for iron ions and the double-ζ basis sets with one-set of polarization functions (SVP) (S10) were used for all other atoms. For calculation of Mössbauer parameters, the "core" CP(PPP) basis set for iron (S11, S12) was used (S13). TD-DFT calculations were performed using the B3LYP functional and the conductor like screening model (COSMO) (S14) with diethyl ether as a solvent. The first 30 states were calculated, where the maximum dimension of the expansion space in the Davidson procedure (MAXDIM) was set to 300. The EPR gtensor was calculated with the B3LYP functional, including relativistic effects in zero order regular approximation (ZORA) (S15). Molecular orbitals and the spin density plot were visualized via the program Molekel (S16). Suitable single crystals of the compound were embedded in protective perfluoropolyalkylether oil and quickly transferred to the cold gas stream of the diffractometer. Intensity data on two different crystals from independent crystallizations were collected at 35 K on a Bruker Smart APEX2 diffractometer (MoKα radiation, λ = 0.71073 Å, graphite monochromator) and at 100 K on a Bruker Kappa APEX2 Duo diffractometer equipped with an IµS microsource and QUAZAR focusing optics (MoKα radiation, λ = 0.71073 Å). Lorentz and polarization effects were taken into account during data reduction, semi-empirical absorption corrections were performed on the basis of multiple scans using SADABS (S17). All structures were solved by direct methods and refined by full-matrix least-squares procedures on F 2 using SHELXTL NT 6.12 (S18). -F6 and F4A -F6A, 68 .0(9) and 32.0(9) % for F13 -F15 and F13A -F15A and of 72.9(7) and 27.1(7) % for F16 -F18
and F16A -F18A, respectively. ISOR, SIMU, SADI and SAME restraints were applied in the refinement of the disordered parts of both structure determinations. 
